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Of Word, Terms, and Conceptual ThingsOf Word, Terms, and Conceptual Things
�� Role of Terminology in Clinical PracticeRole of Terminology in Clinical Practice
�� Concepts and Categories Beyond PracticeConcepts and Categories Beyond Practice
�� The Nature of Terminologies The Nature of Terminologies 
�� Integration of Terminologies in Integration of Terminologies in EMRsEMRs
�� Notion of Terminology ServicesNotion of Terminology Services
�� Example of Problem List Application Example of Problem List Application 
�� Terminologies I Have KnownTerminologies I Have Known
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Health Care Health Care IsIs An Information Intensive An Information Intensive 
IndustryIndustry

�� Control of Health Care Costs ...Control of Health Care Costs ...
�� Improved Quality of Care ...Improved Quality of Care ...
�� Improved Health Outcomes ...Improved Health Outcomes ...
�� Appropriate Use of Health Technology...Appropriate Use of Health Technology...
�� Compassionate Resource Management...Compassionate Resource Management...
�� ...... depend upon informationdepend upon information
�� … Ultimately Patient Data … Ultimately Patient Data 
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Aggregate Data UsesAggregate Data Uses
Core of Improvement and ExcellenceCore of Improvement and Excellence
�� Disease Natural HistoryDisease Natural History
�� Treatment Response (nonTreatment Response (non--RCT)RCT)
�� Basis for Guidelines, Clinical Paths, Best Basis for Guidelines, Clinical Paths, Best 

PracticePractice
�� “Just in Time” Source for Decision Support“Just in Time” Source for Decision Support

�� Have Have wewe seen a patient just like this… seen a patient just like this… 
�� Efficient and Effective Care DeliveryEfficient and Effective Care Delivery
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Medical Concepts/EventsMedical Concepts/Events
�� How should we represent it? Language:How should we represent it? Language:

�� Nuance, detail, unfettered combinationNuance, detail, unfettered combination
�� Timely, current, never obsoleteTimely, current, never obsolete
�� Natural, friendly, establishedNatural, friendly, established
�� [Ambiguous, imprecise, unpredictable][Ambiguous, imprecise, unpredictable]

�� Codes:Codes:
�� Concise, preciseConcise, precise
�� Structured, consistent, well formedStructured, consistent, well formed
�� Analyzable, manipulableAnalyzable, manipulable
�� [Rigid, tedious, high maintenance][Rigid, tedious, high maintenance]
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PatientPatient
EncountersEncounters

ClinicalClinical
DatabaseDatabase

ObservationalObservational
DataData

ClinicalClinical
GuidelinesGuidelines

Medical KnowledgeMedical Knowledge

ExpertExpert
SystemsSystems

TerminologyTerminology

Heritage of Continuous Improvement Heritage of Continuous Improvement 
Central Role of TerminologyCentral Role of Terminology
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Clinical Process and OutcomeClinical Process and Outcome
WellWell--Established TraditionsEstablished Traditions
�� Practice DescriptionPractice Description
�� Outcomes ResearchOutcomes Research
�� Continuous Quality ImprovementContinuous Quality Improvement
�� Health Services ResearchHealth Services Research
�� Clinical EpidemiologyClinical Epidemiology
�� Resource ManagementResource Management
�� Guideline DevelopmentGuideline Development
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Shifts in Emphasis: Early PerspectiveShifts in Emphasis: Early Perspective
(the rest of Medicine)(the rest of Medicine)

Clinical DataClinical Data

BillableBillable
DiagnosesDiagnoses
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Copernican HealthcareCopernican Healthcare

Billable Data Billable Data 

ClinicalClinical
DataData

(Niklas Koppernigk)(Niklas Koppernigk)
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Cycle of Longitudinal CareCycle of Longitudinal Care

DemographicsDemographics

PresentingPresenting
ConditionsConditions

OutcomesOutcomes

InterventionsInterventions

Working Working 
DiagnosesDiagnoses

Evaluate FindingsEvaluate Findings
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Weights and MeasuresWeights and Measures

“The nomenclature is of as much importance in “The nomenclature is of as much importance in 
this department of inquiry, as weights and this department of inquiry, as weights and 
measures in the physical sciences, and measures in the physical sciences, and 
should be settled without delay.”should be settled without delay.”
�� William Farr, about Cullenian systemWilliam Farr, about Cullenian system
�� First Annual Report of the RegistrarFirst Annual Report of the Registrar--General of Births,Deaths, and General of Births,Deaths, and 

Marriages in England.  London: Marriages in England.  London: 18391839 p. 99p. 99..
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The Birth of a Formal Data Model for The Birth of a Formal Data Model for 
Cause of Death ClassificationCause of Death Classification

�� First Statistical Congress,1853 (Brussels)First Statistical Congress,1853 (Brussels)
�� William Farr (London)William Farr (London)
�� MarcMarc d'Espined'Espine (Geneva)(Geneva)
�� Achille GuillardAchille Guillard (Paris) (Paris) -- SponsorSponsor

�� First International List (139 rubrics)First International List (139 rubrics)
�� Il y a lieu de formerIl y a lieu de former uneune nomenclaturenomenclature uniformeuniforme

des causes dedes causes de décesdéces applicable aapplicable a toustous les pays.les pays.
�� Sixteenth Annual Report of RegistrarSixteenth Annual Report of Registrar--General of England, 1853, Appendix, p. 73.General of England, 1853, Appendix, p. 73.
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ICD ICD notnot Catalog of DiseaseCatalog of Disease

“The International List of Causes of Death “The International List of Causes of Death 
makes no pretension of being a proper makes no pretension of being a proper 
nomenclature of diseases or of including a nomenclature of diseases or of including a 
scientific classification of diseases.”scientific classification of diseases.”

Introduction ICDIntroduction ICD--2, 19092, 1909
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ICD AdaptationsICD Adaptations
to Index Patientsto Index Patients

�� VA, Columbia, USPHSVA, Columbia, USPHS
�� coordinated effort, 1950coordinated effort, 1950--5454

�� Professional Activity Study (PAS) of Professional Activity Study (PAS) of 
�� Commission on Professional and Hospital Commission on Professional and Hospital 

Activities(CPHA)Activities(CPHA)
�� Completed 5 revisions of ICD (7), 1954Completed 5 revisions of ICD (7), 1954--59.59.
�� ICDA #719 published 1959, 1962 (USPH) ICDA #719 published 1959, 1962 (USPH) 

�� included operationsincluded operations
�� AdaptedAdapted for indexing hospital records.for indexing hospital records.



151515

m aym ay

oo

© Copyright 2000, Mayo Foundation, All Rights Reserved, May not be Distributed without Permission

Consider ConfusionConsider Confusion

Hospital patients coded in?Hospital patients coded in?
?? VA/Columbia/USPHS ICDVA/Columbia/USPHS ICD--7 revision7 revision
?? PAS ICDPAS ICD--7 adaptation7 adaptation
?? 1 of 5 CPHA ICD 7 revisions1 of 5 CPHA ICD 7 revisions
?? ICDICD--7 based ICDA #719; USPHS7 based ICDA #719; USPHS
?? ICDICD--8 based ICDA  #1693 ; USPHS 8 based ICDA  #1693 ; USPHS 
?? HH--ICDA on fragmented ICDICDA on fragmented ICD--88
?? HH--ICDAICDA--2, different still2, different still
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ICDICD--99--CMCM
Grand Unified EffortGrand Unified Effort

�� Faithful template ICDFaithful template ICD--99
�� ReplacesReplaces ICDAsICDAs, H, H--ICDAsICDAs
�� Contracted by HCFA to CPHAContracted by HCFA to CPHA
�� Professional Societies and CollegesProfessional Societies and Colleges
“...jointly restored and reformed the partnership between [“...jointly restored and reformed the partnership between [sicsic] ] 

clinicians, statisticians, epidemiologists, andclinicians, statisticians, epidemiologists, and nosologistsnosologists that that 
originally existed when Dr. William Farr initiated work on the foriginally existed when Dr. William Farr initiated work on the first irst 
international classification in the latter part of the 19th centinternational classification in the latter part of the 19th century.”ury.”

�� Cost:  $2,700,000 (1977)Cost:  $2,700,000 (1977)
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ICDICD--99--CMCM
Resolution?Resolution?

185   Malignant neoplasm of prostate185   Malignant neoplasm of prostate
Excludes:  seminal vesicles (187.8)Excludes:  seminal vesicles (187.8)
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“Look!  We can’t “Look!  We can’t allall be named Jack!”be named Jack!”
[Reproduced by Mayo with Permission]
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Strategic Role of VocabularyStrategic Role of Vocabulary

�� Interface to Knowledge ResourcesInterface to Knowledge Resources
��Guidelines, Critical Paths, RemindersGuidelines, Critical Paths, Reminders
��Decision Support, ReferenceDecision Support, Reference

�� Support Practice AnalysisSupport Practice Analysis
��Quality ImprovementQuality Improvement
��Clinical EpidemiologyClinical Epidemiology
��Outcomes AnalysesOutcomes Analyses



202020

m aym ay

oo

© Copyright 2000, Mayo Foundation, All Rights Reserved, May not be Distributed without Permission

Terminology as Crucial RequirementTerminology as Crucial Requirement
WithoutWithout Terminology Standards...Terminology Standards...
�� Health Data is Health Data is nonnon--comparablecomparable
�� Health Systems Health Systems cannotcannot Interchange Data Interchange Data 
�� Secondary Uses (Research, Efficiency) Secondary Uses (Research, Efficiency) 

are are notnot possiblepossible
�� Linkage to Decision Support Resources Linkage to Decision Support Resources 

notnot PossiblePossible



212121

m aym ay

oo

© Copyright 2000, Mayo Foundation, All Rights Reserved, May not be Distributed without Permission

Information Beyond PracticeInformation Beyond Practice
Secondary ReSecondary Re--use as Primary A Interest use as Primary A Interest 
�� Data Collected for Clinical Care Forms the Data Collected for Clinical Care Forms the 

Basis for Patient Experience RepositoriesBasis for Patient Experience Repositories
�� The Importance of a Well Characterized, The Importance of a Well Characterized, 

High Quality Patient Experience High Quality Patient Experience 
Repository May Exceed the Value of the Repository May Exceed the Value of the 
Primary Information Many Fold Primary Information Many Fold 
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Repositories of Patient InformationRepositories of Patient Information
�� Disease Natural HistoryDisease Natural History
�� Treatment Response (nonTreatment Response (non--RCT)RCT)
�� Basis for Guidelines, Clinical Paths, Best Basis for Guidelines, Clinical Paths, Best 

PracticePractice
�� “Just in Time” Source for Decision Support“Just in Time” Source for Decision Support

�� Have Have wewe seen a patient just like this… seen a patient just like this… 
�� Efficient and Effective Care DeliveryEfficient and Effective Care Delivery
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Prospective Clinical Trials Prospective Clinical Trials vsvs
Patient Data RepositoryPatient Data Repository
�� Still Require Consistent and Comparable Still Require Consistent and Comparable 

Information Information 
�� Most Reliable if Captured Most Reliable if Captured in and forin and for the the 

Process of CareProcess of Care
�� Requires Terminology Services Integrated Requires Terminology Services Integrated 

into Record Systeminto Record System
�� Efficiencies from Efficiencies from NonNon Boutique ApproachBoutique Approach
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How Well do Clinical Classifications Work?How Well do Clinical Classifications Work?
�� Computerized Patient Record Institute Computerized Patient Record Institute 

(CPRI)(CPRI)
�� Study of Coding efficacy to measure Study of Coding efficacy to measure 

content capturecontent capture
�� Volunteer effort among national working Volunteer effort among national working 

group on Codes and Vocabulariesgroup on Codes and Vocabularies
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CPRICPRI
Clinical ClassificationsClinical Classifications

�� Clinical text collected from:Clinical text collected from:
�� Kaiser, Mayo Clinic, ParkKaiser, Mayo Clinic, Park NicolletNicollet, Stanford, , Stanford, 

University of NebraskaUniversity of Nebraska
�� Clinical Domains:Clinical Domains:

Inpatient notesInpatient notes Discharge SummaryDischarge Summary
Outpatient notesOutpatient notes XX--Ray ReportRay Report
History and Physical History and Physical Operative ReportOperative Report

Exam Exam Nursing Notes Nursing Notes 
Pathology Report Pathology Report Consultation NotesConsultation Notes
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ICDICD--99--CMCM vsvs ICDICD--10 10 
Composite ScoresComposite Scores

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Diagnosis  Findings   Modifier   Other      Rx&Px      Overall    

ICD-9-CM
ICD-10
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Temporal DriftTemporal Drift
ReRe--useuse of Codesof Codes

ICDICD--99--CM Procedure CodesCM Procedure Codes

External Fixation exampleExternal Fixation example
19901990 93.5993.59 Other immobilization...Other immobilization...
19911991 78.478.4 Other repair or plastic op. boneOther repair or plastic op. bone
19921992 78.178.1 Application of external fixation deviceApplication of external fixation device
Note:  Note:  78.178.1 retitledretitled from “from “periostealperiosteal suture”suture”

=>=> 78.278.2 “limb shortening procedures”“limb shortening procedures”
which used to be in 78.3, now just “lengthening”which used to be in 78.3, now just “lengthening”
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Standard Nomenclature ofStandard Nomenclature of
Diseases and OperationsDiseases and Operations

�� Initiated NY Academy of Medicine, 1928Initiated NY Academy of Medicine, 1928
�� virtually all medical societiesvirtually all medical societies
�� insurance companiesinsurance companies
�� private industryprivate industry
�� Commonwealth FundCommonwealth Fund

�� National Conf. on Disease NomenclatureNational Conf. on Disease Nomenclature
�� Published 1933, 1935Published 1933, 1935

�� Responsibility assumed by AMAResponsibility assumed by AMA
�� Editions 1942, 1952, 1961Editions 1942, 1952, 1961
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SNDO ExampleSNDO Example
Prostate CancerProstate Cancer

�� Topographic ClassificationTopographic Classification
�� 77 UrogenitalUrogenital systemsystem

�� Etiologic ClassificationEtiologic Classification
�� 88 New growthsNew growths

764764--8091      Prostate8091      Prostate AdenocarcinomaAdenocarcinoma
�� Unanticipated compositionUnanticipated composition
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Systematized Nomenclature of Pathology Systematized Nomenclature of Pathology 
(SNOP)(SNOP)

�� College of American Pathologists, College of American Pathologists, 
19651965

�� Four Axes:Four Axes:
�� FunctionFunction
�� EtiologyEtiology
�� MorphologyMorphology
�� TopographyTopography

�� MONTAC cancer morphologies.MONTAC cancer morphologies.
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SSystematizedystematized NONOmenclaturemenclature ofof MEDMEDicineicine
SNOMED IISNOMED II

�� College of American Pathologists College of American Pathologists 1979, 19821979, 1982

�� Topology*Topology*
�� Morphology*Morphology*
�� Etiology* Etiology* DiseaseDisease
�� Function* Function* * * from SNOPfrom SNOP
�� Procedure, Occupation (ILO codes)Procedure, Occupation (ILO codes)

�� Information QualifiersInformation Qualifiers
�� Negation,Negation, DxDx status, probability, special, admin.status, probability, special, admin.

�� Syntactic LinkageSyntactic Linkage
�� 18 semantic18 semantic relators      relators      
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Information Space Information Space ------ SNOMEDSNOMED

PEUTZ JAEGHER’S POLYP/SYNDROME
T64, M7563

(CR. T67 - Large Bowel;
T01 - skin     M57 - pigmentation
T5103 - mouth
E-0103 - autosomal dominant
D 5432 - P.J. Syndrome)

Adopted from Rothwell DJ, et al.  SCAMC 1989:534-9   (Figure 3)
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SNOMED InternationalSNOMED International
(SNOMED III)(SNOMED III)

�� TopologyTopology (12,385)(12,385)
�� MorphologyMorphology (  4,991)(  4,991)
�� FunctionFunction (16,352)(16,352)
�� Living OrganismsLiving Organisms (24,265)(24,265)
�� Chemicals, Drugs, andChemicals, Drugs, and BiologicalsBiologicals (14,075)(14,075)
�� Physical Agents, Forces, and AddictivesPhysical Agents, Forces, and Addictives (  1,355)(  1,355)
�� OccupationsOccupations (  1,886)(  1,886)
�� Social ContextSocial Context (     433)(     433)
�� Disease/DiagnosesDisease/Diagnoses (28,623)(28,623)
�� ProceduresProcedures (27,033)(27,033)
�� General Linkage/ModifiersGeneral Linkage/Modifiers (  1,176)(  1,176)
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SNOMED 3 SNOMED 3 
Composite ScoresComposite Scores

1.9 1.82
1.69

1.52

1.78 1.74

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Diagnosis  Findings   Modifier   Other      Rx&Px      Overall    
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NHS NHS -- CAP AgreementCAP Agreement
SNOMED CT (Clinical Terms)SNOMED CT (Clinical Terms)

�� SNOMED RT and Clinical Terms version 3 SNOMED RT and Clinical Terms version 3 
(Read codes) is being merged to create a (Read codes) is being merged to create a 
new terminology of healthnew terminology of health

�� NHS Information Authority has appointed NHS Information Authority has appointed 
representatives to the SNOMED Authority representatives to the SNOMED Authority 
and SNOMED International Editorial Boardand SNOMED International Editorial Board

�� Release: 10 Dec 2001Release: 10 Dec 2001



363636

m aym ay

oo

© Copyright 2000, Mayo Foundation, All Rights Reserved, May not be Distributed without Permission

What Constitutes A “Good” Terminology What Constitutes A “Good” Terminology 
DesiderataDesiderata
�� Cimino Cimino DesiderataDesiderata
�� ANSI HISB ANSI HISB –– CPRI FrameworkCPRI Framework
�� ASTM StandardASTM Standard
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�� CompletenessCompleteness
�� Explicit InExplicit In--depth Coveragedepth Coverage

�� Comprehensiveness Comprehensiveness --
�� Addressed All Segments of HealthcareAddressed All Segments of Healthcare

�� Characteristics of Integration Characteristics of Integration 
�� NonNon--overlapping overlapping 
�� Integrated/interlocking Integrated/interlocking 

��NonNon--redundantredundant
��MappingMapping

CPRI ANSI/HISB Terminology FrameworkCPRI ANSI/HISB Terminology Framework
General Characteristics General Characteristics 



383838

m aym ay

oo

© Copyright 2000, Mayo Foundation, All Rights Reserved, May not be Distributed without Permission

Terminology Framework Terminology Framework 
StructureStructure of the Terminology Modelof the Terminology Model

�� Atomic BaseAtomic Base
�� CompositionalCompositional
�� SynonymsSynonyms
�� AttributesAttributes

�� InheritanceInheritance
�� Multiple HierarchiesMultiple Hierarchies

�� Consistency of ViewConsistency of View

�� Explicit UncertaintyExplicit Uncertainty
�� Lexical RulesLexical Rules
�� RepresentationRepresentation

�� must not have must not have 
arbitrary restrictions, arbitrary restrictions, 
such as numbers of such as numbers of 
digitsdigits
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Terminology FrameworkTerminology Framework
MaintenanceMaintenance

�� Context Free Context Free 
IdentifiersIdentifiers

�� Unique IdentifiersUnique Identifiers
�� Version ControlVersion Control

�� DatedDated
�� Obsolete MarkingObsolete Marking

�� Definitions Definitions 
�� Language Language 

IndependenceIndependence
�� ResponsivenessResponsiveness
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Terminology FrameworkTerminology Framework
AdministrationAdministration
�� Coordination Coordination 
�� DistributionDistribution

�� Negligible Cost, InternetNegligible Cost, Internet
�� Usage Usage -- public domain is desirable. public domain is desirable. 
�� PricingPricing

�� Distribution costs must not impose a barrierDistribution costs must not impose a barrier
�� Funding Funding 

�� from the public and private sectors.  from the public and private sectors.  
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ChallengeChallenge

Perfect Vocabulary is Perfect Vocabulary is notnot sufficient for the sufficient for the 
clinically complete and appropriate capture clinically complete and appropriate capture 
of patient findings, events, or diagnoses.of patient findings, events, or diagnoses.

�� Human NavigationHuman Navigation
�� Computer InterfaceComputer Interface
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Terminology Systems RelationshipsTerminology Systems Relationships
Engineering Map Engineering Map 

Entry TerminologyEntry Terminology

Reference TerminologyReference Terminology

Aggregate and Aggregate and 
Administrative  Administrative  
TerminologyTerminology
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Mayo’s Work with Problem List Mayo’s Work with Problem List 
Interface DesignInterface Design
�� Premise upon Terminology ServerPremise upon Terminology Server

�� MetaPhrase MetaPhrase Prototypes on the NetworkPrototypes on the Network
�� Iterative Usability Lab EvaluationsIterative Usability Lab Evaluations

�� MockMock--ups in VB, Delphi, Java, …ups in VB, Delphi, Java, …
�� Evolve Toward Subset of Functional NeedsEvolve Toward Subset of Functional Needs

�� Problem List SpecificProblem List Specific
�� Drive Specification and Operation of T ServerDrive Specification and Operation of T Server
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Object Terminology ServerObject Terminology Server
Middleware ArchitectureMiddleware Architecture

DiagnosesDiagnoses

ProceduresProcedures

ProblemsProblems

Admin.Admin.
CodesCodes

Object BrokerObject Broker
AgentAgent

TerminologyTerminology
Server(s)Server(s)

OutcomesOutcomes

Componentized Componentized 
SolutionSolution
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Terminology NavigatorTerminology Navigator
FunctionalityFunctionality
�� Navigate to well formed clinical Navigate to well formed clinical 

terminologies terminologies 
�� Invoke word completion and spelling Invoke word completion and spelling 

correctioncorrection
�� Intelligent lexical normalization (Specialist Intelligent lexical normalization (Specialist 

Lexicon tools)Lexicon tools)
�� Invoke Semantic Locality BrowsingInvoke Semantic Locality Browsing
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Preliminary Terminology ServerPreliminary Terminology Server
Desiderata (AMIA ’99)Desiderata (AMIA ’99)
1.1. Word NormalizationWord Normalization
2.2. Word CompletionWord Completion
3.3. Target Terminology SpecificationTarget Terminology Specification
4.4. Spelling CorrectionSpelling Correction
5.5. Lexical MatchingLexical Matching
6.6. Term CompletionTerm Completion
7.7. Semantic LocalitySemantic Locality
8.8. Term CompositionTerm Composition
9.9. Term DecompositionTerm Decomposition



474747

m aym ay

oo

© Copyright 2000, Mayo Foundation, All Rights Reserved, May not be Distributed without Permission

Mayo “Short List”Mayo “Short List”
Breadboard ComponentsBreadboard Components
�� LVG InterfaceLVG Interface
�� Spelling CorrectionSpelling Correction
�� Synonymy Synonymy 
�� Term CompletionTerm Completion
�� Word CompletionWord Completion
�� Match Retrieval Match Retrieval 
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Terminology Server ComponentsTerminology Server Components
GoalsGoals
�� Platform Independent ComponentsPlatform Independent Components

�� CORBA, Java, COM, etc.CORBA, Java, COM, etc.
�� Enable Independent OptimizationEnable Independent Optimization

�� Component Specific Parameter SpecificationComponent Specific Parameter Specification
�� Inclusion/Exclusion of FunctionalityInclusion/Exclusion of Functionality
�� Calling Sequence (Spell Correct before LVG?)Calling Sequence (Spell Correct before LVG?)
�� Distribution of Server ResourcesDistribution of Server Resources

�� Target Terminology IndependentTarget Terminology Independent
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Monolithic Terminology ServicesMonolithic Terminology Services
Old ThinkOld Think

hypert preg

User Interface

Application Programmer Interface

Specialist
Lexicon &
Syntactic
Engine

Semantic
Locality

SpellingSpelling
InflectionsInflections
Tense/CaseTense/Case
Number/ModeNumber/Mode

SynonymsSynonyms
Parent/ChildParent/Child

Related TermsRelated Terms
CoCo--occurrenceoccurrence

preeclampsiapreeclampsia
hypertensionhypertension
pregnancypregnancy

Controlled
Terminology

Interface
builds in:
HTML
Java
Delphi
Uniface
NT native

Calls to
Server via
C++ API

RichRich

SynonymsSynonyms

Reference DatabaseReference Database
Semantic LinkagesSemantic Linkages

Atomic TermsAtomic Terms

MetathesaurusMetathesaurus

Semantic NetworkSemantic Network

Concept LibraryConcept Library
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Component Object ArchitectureComponent Object Architecture
New ThinkNew Think

Spell 
Correction

Term 
Normalization

Term 
Completion

BrokersBrokers

Supporting Supporting 
DataData

Common DataCommon Data
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Elements of Enterprise LexiconElements of Enterprise Lexicon
�� AbbreviationsAbbreviations
�� AcronymsAcronyms
�� SynonymsSynonyms
�� Lexical VariantsLexical Variants
�� Term ExpansionsTerm Expansions
�� Word CompletionsWord Completions
�� Phonemes (Speech Recognition)Phonemes (Speech Recognition)
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Characteristics of Characteristics of 
Enterprise LexiconEnterprise Lexicon
�� Context SensitiveContext Sensitive
�� Partitioned by UsePartitioned by Use
�� Centrally Maintained and DistributedCentrally Maintained and Distributed
�� Integrated Across Lexicon Elements Integrated Across Lexicon Elements 

(above)(above)
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CompositionalityCompositionality
Next Major Research ArenaNext Major Research Arena
�� Cannot Possibly Anticipate CoverageCannot Possibly Anticipate Coverage
�� “Large Scale Vocabulary Test” Conducted “Large Scale Vocabulary Test” Conducted 

by NLM (with Mayo MIR participation)by NLM (with Mayo MIR participation)
�� 58% Coverage Among Major Terminologies58% Coverage Among Major Terminologies

�� Mayo Study (AMIA ‘98)Mayo Study (AMIA ‘98)
�� 28% Using Pre28% Using Pre--coordinated Termscoordinated Terms
�� 54% Invoking Composition54% Invoking Composition
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Attribute/Nominal NatureAttribute/Nominal Nature
Medical ConceptMedical Concept

�� Atomic clinical concepts (existence?)Atomic clinical concepts (existence?)
�� (N_, A1, A2, A3, A4, ...)(N_, A1, A2, A3, A4, ...) BloisBlois '84'84

Colon cancer or (Neoplasm _ Colon)Colon cancer or (Neoplasm _ Colon)
“Dukes B2 Adenosquamous carcinoma of “Dukes B2 Adenosquamous carcinoma of 

ascending colon with ascending colon with CC--mycmyc oncogene”oncogene”
�� PrePre--coordinated =>combinatorial explosioncoordinated =>combinatorial explosion
�� Continuous data (values)Continuous data (values)
�� Attribute levels (stage, grade)Attribute levels (stage, grade)
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Medical Event RepresentationMedical Event Representation
Clinical ConceptClinical Concept
Dukes B[d,2] adenosquamous cell carcinoma of Dukes B[d,2] adenosquamous cell carcinoma of 

ascending colon with ascending colon with cc--mycmyc oncogene oncogene 
productionproduction
· Histology/Morphology· Histology/Morphology
· Anatomy/Laterality· Anatomy/Laterality
· Probability/Negation· Probability/Negation
· Extent· Extent
· Direction· Direction
· Functional impact· Functional impact

· Stage· Stage
· Grade· Grade
· Severity· Severity
· Chronicity· Chronicity
· Etiology· Etiology
· Characteristics· Characteristics
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Human InterfaceHuman Interface
DesiderataDesiderata
�� Fast, Easy, and IntuitiveFast, Easy, and Intuitive
�� Expressive, Compositional, CompleteExpressive, Compositional, Complete
�� ComponentizedComponentized, Configurable, Scaleable, Configurable, Scaleable
�� Maintainable, Centralized, DeployableMaintainable, Centralized, Deployable
�� Consistent BackboneConsistent Backbone
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What Have We Done?What Have We Done?
�� Develop Human Interface to Develop Human Interface to 

Compositional Tool (4 Years Evolution)Compositional Tool (4 Years Evolution)
�� Natural Language ModelNatural Language Model
�� Speech EnabledSpeech Enabled
�� Invoke Suite Terminology ServicesInvoke Suite Terminology Services

�� Componentized Componentized Network ServicesNetwork Services
�� CORBA or COM EnabledCORBA or COM Enabled
�� Synchronized Content Synchronized Content 
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Application OpportunitiesApplication Opportunities
Controlled Terminology ServicesControlled Terminology Services
�� Physician Input ToolPhysician Input Tool

�� Problem Lists, Indication for Order, Reason Problem Lists, Indication for Order, Reason 
for Visit, Summary Diagnoses, etcfor Visit, Summary Diagnoses, etc

�� Parse and Code Parse and Code 
�� Clinical Notes, Procedure Reports, Discharge Clinical Notes, Procedure Reports, Discharge 

Summaries, etcSummaries, etc
�� Obviate “Master Sheet” ModelObviate “Master Sheet” Model
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Continuum from Continuum from 
Nomenclature to ClassificationNomenclature to Classification

�� Patient Data is Highly DetailedPatient Data is Highly Detailed
�� Modifiers: Anatomy, Stage, Severity, ExtentModifiers: Anatomy, Stage, Severity, Extent
�� Qualifiers: Probability, Temporal StatusQualifiers: Probability, Temporal Status

�� Aggregate Uses Require CategorizationAggregate Uses Require Categorization
�� Granularity of ClassifiersGranularity of Classifiers

��Focused Groups and Strata for CQI/OutcomesFocused Groups and Strata for CQI/Outcomes
��Broad Statistical/Fiscal GroupsBroad Statistical/Fiscal Groups
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MAPPING:MAPPING:
Three levels of mappingThree levels of mapping

1. Code1. Code--toto--code relationshipscode relationships
2. Rules indicating additional considerations 2. Rules indicating additional considerations 

in evaluating a mapin evaluating a map
3. Software that executes the rules in the 3. Software that executes the rules in the 

context of a particular patient record context of a particular patient record 
architecturearchitecture

[from K. [from K. SpackmanSpackman]]
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The easy part of mappingThe easy part of mapping

�� CPTCPT
�� 47715 Excision of47715 Excision of choledochalcholedochal cystcyst

�� SNOMEDSNOMED
�� P1P1--5C362 Excision of 5C362 Excision of choledochalcholedochal cystcyst

[from K. [from K. SpackmanSpackman]]
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The easy part of mapping???The easy part of mapping???

�� SNOMEDSNOMED
�� DCDC--10010 Anemia10010 Anemia

�� ICDICD--99--CMCM
�� 285.9 Anemia, NOS285.9 Anemia, NOS

�� But DCBut DC--10010 subsumes chronic blood 10010 subsumes chronic blood 
loss anemia, and 285.9 explicitly excludes loss anemia, and 285.9 explicitly excludes 
it!it!

[from K. [from K. SpackmanSpackman]]
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A little closer look:A little closer look:

��

�� Anemia:Anemia:
�� NOS; essentialNOS; essential
�� normocyticnormocytic, not due to blood loss, not due to blood loss
�� profound; progressive; secondaryprofound; progressive; secondary

�� OligocythemiaOligocythemia
�� Excludes:Excludes: anemia (due to):anemia (due to):

�� blood loss:blood loss:
�� acute (285.1)acute (285.1)
�� chronic or unspecified (280.0)chronic or unspecified (280.0)

�� iron deficiency (280.0iron deficiency (280.0--280.9)280.9)

[from K. [from K. SpackmanSpackman]]
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SNOMEDSNOMED--toto--CPT: ManyCPT: Many--toto--oneone

�� CPT: CPT: 
�� 23130 23130 AcromioplastyAcromioplasty oror acromionectomyacromionectomy, partial, partial

�� SNOMED:SNOMED:
�� P1P1--16394 Partial 16394 Partial acromionectomyacromionectomy
�� P1P1--1689A Partial 1689A Partial acromioplastyacromioplasty

[from K. [from K. SpackmanSpackman]]
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Implications and OpportunitiesImplications and Opportunities
�� Encoding Clinical Data Using a Nomenclature Encoding Clinical Data Using a Nomenclature 

Is More Reproducible Than Coding in Extant Is More Reproducible Than Coding in Extant 
Classification SystemsClassification Systems

�� A Formally Specified Map (Including Rules) A Formally Specified Map (Including Rules) 
Improves Reproducibility of Administrative Improves Reproducibility of Administrative 
Encoding and Reduces CostEncoding and Reduces Cost

�� Implications for Fraud/Abuse Provisions, Implications for Fraud/Abuse Provisions, 
Medical Necessity Documentation, etc.Medical Necessity Documentation, etc.
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Mayo’s Role in Mapping DevelopmentMayo’s Role in Mapping Development
�� Recognize that ICDRecognize that ICD--99--CM is Poorly DefinedCM is Poorly Defined

�� Marginalia, Coding Clinics NA, Case LawMarginalia, Coding Clinics NA, Case Law
�� Negotiating Contract with HCFANegotiating Contract with HCFA

�� Parse ICDParse ICD--99--CM Elements (Includes, Excludes)CM Elements (Includes, Excludes)
�� Parsimonious Subset SNOMED TermsParsimonious Subset SNOMED Terms
�� Compile Elements into Formal Rule BaseCompile Elements into Formal Rule Base

�� Logical Rule Base may Replace Current Coding Logical Rule Base may Replace Current Coding 
Definitions Definitions –– HCFA Publication HCFA Publication 
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Mapping PracticalityMapping Practicality
�� Classification Requires Formal Rule BaseClassification Requires Formal Rule Base

�� Does Not Yet ExistDoes Not Yet Exist
�� Recognize Presence of Clinical Elements Recognize Presence of Clinical Elements 

in Recordin Record
�� ReRe--aggregate Clinical Events into “Best aggregate Clinical Events into “Best 

Match” Rubric of Classification (ICD)Match” Rubric of Classification (ICD)
�� Term to Term Maps Term to Term Maps WillWill (Do) Fail!(Do) Fail!
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Terminologies TodayTerminologies Today
�� SNOMED RT/CTSNOMED RT/CT
�� LOINCLOINC

�� Public Source for Lab Tests and ProcessesPublic Source for Lab Tests and Processes
�� 66--part Internal Structurepart Internal Structure
�� Fits HL7 Message Format (V2 and V3)Fits HL7 Message Format (V2 and V3)

�� Entry TermsEntry Terms
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Future Concerns: The New MedicineFuture Concerns: The New Medicine
Organizationally Play Well or DieOrganizationally Play Well or Die
�� Genomics and BioinformaticsGenomics and Bioinformatics

�� Clinical CorrelationClinical Correlation
�� Disease Natural History by SNPDisease Natural History by SNP
�� Treatment Selection and OutcomeTreatment Selection and Outcome

�� Repositories of Patient ExperienceRepositories of Patient Experience
�� Drive Delivery of Efficient and Effective CareDrive Delivery of Efficient and Effective Care

�� Require Structured, Detailed Clinical Require Structured, Detailed Clinical 
DescriptionDescription
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Terminology Resources on the WebTerminology Resources on the Web
(All Mayo Sponsored)(All Mayo Sponsored)
�� CPRI Terminology SummitsCPRI Terminology Summits

�� National Conference 1997National Conference 1997
�� Joint HL/7 Overview to GJoint HL/7 Overview to G--CPR 1998CPR 1998
�� Second National Conference 1999Second National Conference 1999
��www.cpri.org/terminologywww.cpri.org/terminology

�� IMIA WG6 Triennial Forums (94, 97,00)IMIA WG6 Triennial Forums (94, 97,00)
��www.imia.org/wg6www.imia.org/wg6
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ISO TC 215ISO TC 215
WG 3 Health Concept RepresentationWG 3 Health Concept Representation

�� MetavocabularyMetavocabulary about Terminologyabout Terminology
�� Foundation Structures of Terminology Foundation Structures of Terminology 
�� Quality Indicators and Good Development Quality Indicators and Good Development 

Practices for Terminology Practices for Terminology 
�� System of Semantic Links and Concepts System of Semantic Links and Concepts 

for Health Terms for Health Terms 
�� Unified Terminology Model for NursingUnified Terminology Model for Nursing
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Critical Path Concern Critical Path Concern 
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ConclusionConclusion

�� Terminology Is the Second Most Urgent Issue Terminology Is the Second Most Urgent Issue 
in Healthcare Information Todayin Healthcare Information Today

�� Problem Underlies Virtually All Secondary Problem Underlies Virtually All Secondary 
Uses of Patient Data Uses of Patient Data 

�� Convergence Toward Common System is Convergence Toward Common System is 
Critical and Critical and OccuringOccuring

�� Integration into Clinical Systems is RequiredIntegration into Clinical Systems is Required
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